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Abstract—1In the present paper we investigate a boundary-value problem for a forward-backward
parabolic equation in a rectangular domain and prove the existence of unique regular solution to this
problem. The proof of the uniqueness of the solution is based on the spectral method, and in the
proof of existence of solution we use the method of separation of variables. In the introduction we
give a survey of related works.
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1. INTRODUCTION
Boundary-value problems for second order parabolic equations with varying time direction
Uge — U - Sgn T = f(x,1)
and more general equations with main part
Ugpy — Ut - SEN T

and non-characteristic degeneration line were studied by a number of authors [1—7].
The boundary-value problem for second order parabolic equation with varying time direction

Uzy — |2|Puy - sgnaz =0
is studied in [8]. The Gevrey problem for second order parabolic equation with varying time direction and

with the Caputo derivative is investigated in [9].

The cited works are dealing with second order parabolic equations with varying time direction and
with non-characteristic degeneration line. A boundary-value problem for parabolic equation of higher
order with varying time direction

9%y ou
(_l)kaxgk + xa = f(l',t)

is investigated in [10].
In the present paper we study a boundary-value problem for degenerate parabolic equation of higher
order with varying time direction

0%y & ou
_1 - —_— =
S + (D sgut - = = flab), (1)

where m > 0, k € N is a fixed number, f(z,t) and Q = {(z,t) : 0 < x < p, =T < t < T} are the given
function and domain.
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